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the dynamo, owing to the smallness of the resistance at the ends of the stroke compared with the weight of the reciprocating piece and the high speed required to develop the power, the friction entailed by reciprocation
would be large.
In this comparison both machines are supposed to be controlled by the crank. The friction under such circumstances is not at all the same as when the reciprocating piece is controlled in other ways, as by a spring. In the telephone the motion is controlled by a spring, so that the same argument does not apply here. There are, however, certain limits to such a method of control, which it is not unimportant to consider. In order to render intelligible the reasoning relating to these points, it will be necessary to enter somewhat upon the kinetics of reciprocation, and this will form the subject of my next article.
II.
[From "The Engineer," January 19, 1883.]
5. THE object of the present article is the consideration of certain dynamical problems presented by the oscillating pieces of machines. In former articles under the head "Limits to Speed," it has been shown that the resistance called forth by the inertia of the revolving and oscillating parts of machines must, as the speed increases, reach a point beyond which the strength of material will not allow them to go. In this respect there is but little difference between revolving and oscillating pieces. But, as regards friction, or the work necessary to overcome friction, it will appear that oscillating pieces stand in a very different position to rotary pieces.
In applying the principles of mechanics to machines it is customary to treat separately the kinematical, or purely geometrical considerations, leaving all forces out of account. In this respect, i.e., as regards the geometry of their motion, mechanisms, such as the crank and piston, which involve oscillating pieces, have received their due share of attention. But considerations relating to the forces in such mechanism have not received very systematic treatment. These considerations belong to two different classes, those which do not and those which do depend on the inertia of the moving-parts. The first of these, although applied to moving bodies, are strictly statical, relating solely to the resolution and balance of forces ; and it is this class which has received most attention. The considerations relating to the inertia of the parts have been much neglected. They constitute what, a few years ago, would have been called the dynamics of machinery, but what